JAMES   CLERK   MAXWELL     319
research.     Maxwell  refers  in   fact  to   "the  other  great
workshops of our country."
He explains that knowledge which comes through the
combined apprehension of its mathematical and its experi-
mental aspects is uof a more solid, available and enduring
kind than that possessed by the mere mathematician or the
mere experimenter." New ideas can arise only by "wrench-
ing the mind away from the symbols to the objects and
from the objects back to the symbols. This is the price we
have to pay." He admits the amount of a man's mental
energy is limited, but its most effective use is to be obtained
by a proper distribution between mathematical study and
experiment, and not in an entire concentration on the
mathematics. "A great part of our fatigue often arises,
not from those mental efforts by which we obtain the mas-
tery of the subject, but from those which are spent in
recalling our wandering thoughts." Maxwell seems to
suggest that skilful control of the attention should leave
energy for experimental work, and perhaps that experi-
mental work may prove a wholesome means of distraction
from mathematics and reinforcement of the power of con-
centration. Maxwell writes that "there may be some
mathematicians who pursue their studies entirely for their
own sake. Most men, however, think that the chief use
of mathematics is found in the interpretation of nature.
. . . I have known men who, when they were at school,
never could see the good of mathematics, but who, when
in after life they made this discovery, not only became
eminent as scientific engineers but made considerable pro-
gress in the study of abstract mathematics. If our experi-
mental course should help any of you to see the good of
mathematics it will relieve us* of much anxiety, for it will
not only ensure the success of your future studies but it will
make it much less likely that they will prove injurious to
your health."
"It is very necessary that those who are trying to learn
from books the facts of physical science should be enabled
by the help of a few illustrative experiments to recognize
these facts when they meet with them out of doors. Science

